HCV proliferation could be identifying the host factors involved in HCV life cycle. HCV relies heavily on the host proteins for all steps of its life cycle, including viral entry, uncoating, replication, assembly, and virion release.
Therefore, any step that can interrupt HCV life cycle will be a putative target for HCV therapy.
Nonstructural 5A (NS5A) protein is a multifunctional phosphoprotein consisting of 447 amino acids residues. NS5A protein is localized in the cytoplasm and forms a part of the HCV RNA replication complex (4) . NS5A
has been shown to interact with many host factors, including TRAF2, hVAP-33, PKR, and Grb2, to regulate viral replication and cellular signaling pathways (5) (6) (7) (8) . A growing body of evidence indicates that NS5A may play important roles in the HCV-induced liver pathogenesis. We have shown that NS5A modulated TNF signaling of the host cells through the NS5A-TRAF2 interaction (5) . In addition, we demonstrated that NS5A induced steatosis and HCC in transgenic mice (9) .
Recently, we also showed that NS5A modulated -catenin signaling that might play an important role in HCV pathogenesis (10). 
EXPERIMENTAL PROCEDURES
Plasmid construction-cDNA corresponding to the NS5A coding sequence of HCV was amplified by PCR using the Korean isolate of HCV (genotype 1b) and subcloned into the pEF6 vector (Invitrogen). Full-length PI4KIII was amplified by PCR using cDNAs prepared from Huh7.5 cells and cloned into pFlag-CMV2 or p3XFlag-CMV (Sigma). PI4KIII mutants were also constructed using full-length PI4KIII as a template. Plasmid pFK-Jc1 was kindly provided by Dr. Ralf Bartenschlager (University of Heidelberg).
Cell culture and DNA transfection-All cell lines were grown in Dulbecco's modified Eagles' medium (DMEM) supplemented with 10% fetal calf serum, and 1%
penicillin/streptomycin in 5% CO 2 at 37 o C.
Huh7 cells harboring subgenomic replicon and
IFN-cured cells were described previously (20) .
For the transfection experiment, ~5 x 10 5 cells plated on 60-mm dishes were transfected with plasmid DNA by using polyethyleneimine (PEI, Sigma Aldrich) as described previously (10).
Preparation of infectious virus-
The infectious cell culture grown virus (HCVcc) was generated as described previously (21) . Briefly, Rabbit anti-PI4KIIIantibody was purchased from Cell signaling Technology (Beverly, MA). confirmed by RT-PCR (Fig. 5C ). These data demonstrate that PI4KIII is necessary for HCV replication. 
Immunoprecipitation-
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